Molecular simulations bring new insights into flavonoid/quercetinase interaction modes.
Molecular dynamics simulations, using the AMBER force field, were performed to study Quercetin 2,3-Dioxygenase enzyme (Quercetinase or 2,3QD). We have analyzed the structural modifications of the active site and of the linker region between the native enzyme and the enzyme-substrate complex. New structural informations, such as an allosteric effect in the presence of the substrate, as well as description of the enzyme-substrate interactions and values of binding free energies were brought out. All these results confirm the idea that the linker encloses the substrate in the active site and also enlighten the recognition role of the substrate B-ring by the enzyme. Moreover, a specific interaction scheme has been proposed to explain the relative degradation rate of various flavonoid compounds under the oxygenolysis reaction catalyzed by the Quercetin 2,3-Dioxygenase enzyme.